Chronic pain is a common condition with significant detrimental physical, psychological, social, and economic impact. The Institute of Medicine estimates that \>100 million Americans suffer from chronic pain,[@b1-jpr-9-731] representing approximately one-third of the entire population of the US.[@b2-jpr-9-731] Conservative estimates suggest that well over US \$500 billion per year is spent in the treatment of these pain conditions, not to mention the lost productivity of these individuals or the burden that their suffering engenders for patients and their families. Despite tremendous efforts, chronic pain continues to be a major societal problem.[@b1-jpr-9-731]

Smartphones have become one of the most rapidly adopted technologies in the modern history of mankind allowing for previously unimaginable opportunities for communication and access to information.[@b3-jpr-9-731] Powering this societal revolution is not so much the onboard or attachable hardware for smartphones, but the dizzying array of software programs that use the hardware to add novel functions; we call the unifying software programs "applications" or, more commonly, "apps". While each phone comes with onboard technologies, such as Wi-Fi, Bluetooth, lights, microphones, cameras, accelerometers, and even barometers, it is the development of the app that combines these functionalities to create new and innovative uses for the same hardware for everything from Skype[@b4-jpr-9-731] to Pokémon GO.[@b5-jpr-9-731]

The use of such applications within the health care industry continues to grow, and it is estimated that the market for mobile health apps will grow to US\$26 billion in 2017.[@b6-jpr-9-731] The immense size of this market is due to the functional flexibility that apps can provide. These emerging technologies also provide new opportunities to engage with patients and improve health care outcomes. Studies have shown that mobile phone messaging helps to improve patient engagement outside the clinic or hospital and facilitates self-management of chronic diseases such as hypertension, diabetes, and asthma,[@b7-jpr-9-731] and app-based systems may also be of use in this regard. While the overall market for apps in health care is robust, the market segment for pain management is less than impressive.

It is clear that pain is a complex phenomenon and thus requires a multifaceted and multidisciplinary approach to achieve optimal outcomes. Of the several pain management approaches, the biopsychosocial components to the pain experience have been shown to be the most effective means of treating chronic pain, yet they are underutilized.[@b8-jpr-9-731] New technologies such as the smartphone apps that have come into existence may help close the gap in utilization of these evidence-based treatments. In considering the current and potential market for pain management apps, one must take into account that some apps should be targeted to patients, while others should be targeted to health care professionals. The most basic provider-focused apps would simply serve as a reference giving factual information on variety of topics. Such apps could be used to enhance disease-specific knowledge and provide evidence-based treatment options including their limitations. A layer of functionality can also be added where decision support tools are added to improve adherence to evidence-based clinical practice guidelines.[@b9-jpr-9-731]

Patient-facing apps could provide the most benefits. Such apps would seek to engage patients in between (or perhaps instead of) traditional outpatient visits and empower them to take a more active role in the management of their ailment, to improve pain relief, to facilitate functioning, and to return to daily living. Thus, pain management apps should integrate biological processes, psychological factors, and sociocultural factors. Strategies to cope with symptoms (eg, cognitive behavioral therapies) and engage in social support are needed to promote optimal outcomes.

Electronic diaries have been shown to improve compliance and decrease the risk of recall bias compared with the standard retrospective pain assessment performed in clinical encounters.[@b10-jpr-9-731] Point-of-care social support apps would be particularly useful as strong peer relationships are predictive of positive judgments of independence, emotional adjustment, and identity formation. Self-management involves interaction of health behaviors and related processes that patients and families engage in to care for a chronic condition. Self-management apps seek to intervene to provide the ability to manage the multidimensional aspects of chronic pain. In addition, comprehensive interactive face-to-face psychoeducational interventions lead to symptom reduction and improved health-related quality of life compared with care that is strictly medication focused, with a postulated mechanism being enhanced self-efficacy and empowerment over disease and symptom management. Compliance with such face-to-face encounters can be difficult to perform on a routine basis due to cost and time constraints, but remote delivery of such services has been shown to improve outcomes in pediatric chronic pain populations.[@b11-jpr-9-731] If these types of apps can drive better outcomes for chronic diseases without requiring face-to-face patient interactions, then they may become a valuable means of driving down the overall cost of patient care.[@b12-jpr-9-731] Recent surveys show that while only 10% of patients utilize such virtual care services, \>60% would be open to utilizing virtual care services through these technologies, which may help improve patient engagement outside the clinic or hospital.[@b13-jpr-9-731]

Several studies have attempted to ascertain both the quantity and quality of apps marketed to improve chronic pain.[@b14-jpr-9-731]--[@b16-jpr-9-731] The conclusions of the authors are remarkably similar over time. First, the vast majority of apps did not follow evidence-based guidelines, thus calling the function of the app into question. This is likely related to the second common conclusion of these studies that health care providers were rarely involved in the development of these apps. If clinicians are not leveraging their expertise into the development of such apps, then it is unsurprising that the content is not clinically useful. The final common critique is that, unlike in the pharmaceutical or medical device industries, there is a lack of peer-reviewed validation studies for the purported functionalities of commercially available applications. This is not a problem unique to the pain management app market segment, though.

Smartphone-based health care apps have been largely passed over by the US Food and Drug Administration (FDA) with regard to regulation due in part to a desire to allow innovation to flourish.[@b17-jpr-9-731] It is unlikely that the FDA will ever take a leading role in the regulation of this market. First and foremost, it is not within the FDA's jurisdiction to regulate most of the apps that are available to consumers. In 2015, the FDA published a statement to clarify its position on the status of what it terms "mobile medical apps" and further defines them as mobile device software applications intended to be used as a medical device or to transform a platform into a medical device but further refined its position stating that it intends to exercise its "regulatory oversight only to those mobile medical apps that are medical devices and whose functionality could pose a risk to patient safety". For instance, the FDA lists the sorts of apps for which it intends to "exercise enforcement discretion" (ie, not yet require FDA approval). These include mobile medical apps that provide tracking or organizing functions of health care data, routine clinical calculators, or access to reference data. The focus of the FDA's regulatory oversight is for those mobile medical apps that "use a sensor or electrode attached to the mobile platform or tools within the mobile platform itself " for specific functions that could pose a risk to patient safety if a malfunction were to occur.[@b18-jpr-9-731] Second, there are simply too many apps to regulate. The ease with which applications can be created outstrips the ability of any agency to adequately regulate this industry. By some estimates, there may be \>165,000 health care-related apps available to consumers.[@b19-jpr-9-731] This lack of regulation leaves validation in the hands of the medical community. While there are some small studies attempting to validate some of the more popular health care smartphone apps,[@b20-jpr-9-731],[@b21-jpr-9-731] such studies are lacking in the pain management market segment.

These critiques, though, give a blueprint for a means by which those of us who care for patients with chronic pain may help develop and validate apps for clinical use. In the same way that health care providers would likely be unable to create usable apps, the evidence seems to indicate that developers are not able to make clinically relevant apps. The collaboration of developers with health care providers, though, will help to ensure that apps are both usable by consumers and contain clinically valid data utilizing evidence-based guidelines. Another critique is the lack of validation of apps in peer-reviewed literature. There are several recent examples where protocols or development strategies for proposed pain apps were published for peer-review,[@b22-jpr-9-731]--[@b24-jpr-9-731] but validation studies of completed pain management apps remain the exception rather than the rule.[@b10-jpr-9-731] Thus, while we see the possible utility of smartphone apps in pursuit of the goal of improved engagement with pain patients leading to better outcomes, much work remains to be done to ensure such apps are developed with a strong basis in evidence-based guidelines and validated through robust, peer-reviewed studies.
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